suggests that this health advantage is concentrated among recent arrivals from "non-traditional" source countries (Pérez 2002) . These observations force us to contemplate whether the healthy migrant effect is indeed a reliable general concept, for the effect may be a temporary phenomenon, attenuating or disappearing over time, and is perhaps peculiar to specific ethnic sub-groups of immigrant population.
Using National Population Health Survey Data, the present study investigates a nationally representative sample of Canadians, which includes 10,972 foreign-born and 59,566 domesticborn individuals, to answer the following question: is the healthy migrant effect on depression a general or temporary phenomenon? Reliance on a single conceptual approach for examining depression and other mental health disorders among immigrants is inappropriate considering the heterogeneous profile of the immigrant population (Acharya 1998) . Being a novel concept, the healthy migrant effect needs to be dissected in order to establish the extent to which a reliable theoretical framework can be extrapolated from empirical findings on this phenomenon. This study questions whether the terminological phrase "healthy migrant effect" is justifiable in that it represents a general trend? or is this phrase confounding because it represents a health advantage restricted to specific immigrants? Focusing on depressive disorders, this study contributes to the literature on immigration and health by unpacking the healthy migrant effect across various length of residence categories.
THE HEALTHY MIGRANT EFFECT
The majority of the international evidence supporting the healthy migrant effect is restricted to major dimensions of physical health (e.g., cancer, cardiovascular disorder, disabilities), and the health advantage immigrants possess is often associated with differences in etiological factors (health risk behaviors) that exist between the immigrant and non-immigrant populations (see McKay et al. 2003) . Most of the Canadian literature suggests that immigrants compare favorably with the domestic-born in morbidity and all-cause mortality rates (Hyman 2001; Pérez 2002) . Canadian immigrants enjoy longer life expectancies than non-immigrants because of these health advantages. The average life expectancy at birth for the Canadian-born is roughly 74 years for men and 80 years for women. By comparison, the life expectancy for European immigrants is about 76 years for men and 82 years for women. Non-European immigrants have the longest life expectancies, with the men expected to live 80 years and the women 86 years .
Though far more limited, the literature also implies that the healthy migrant effect applies to mental health. In an examination of Asian migration to the U.S., Kou and Tsai (1986) argue that psychological "hardiness" (defined by a willingness to take chances and the ability to negotiate difficult circumstances) is an important selection factor in the migration process. The authors observe that having a robust personality suppresses depression among immigrants because it endows these individuals with the capacity to effectively cope with various kinds of social stress, including adaptation problems, and also provides them with a sense of personal security that minimizes the harmful effects of stressful events and situations. A recent review article by Escobar, Hoyos-Nervi, and Gara (2000) provides support for this thesis. Examining immigration research between 1980 and 1999, Escobar, Hoyos-Nervi, and Gara conclude that, despite having socioeconomic disadvantages, Mexican-born immigrants have better mental health profiles than non-immigrants with Mexican ethnic origins. According to Ali (2002) , a similar pattern exists in Canada, with immigrants, especially recent arrivals and those from Asian countries, having a lower depression rate than non-immigrants.
Most research speculates that a "selection" effect in the migration process appears to explain this epidemiological phenomenon. As classical migration theory observes, a considerable proportion of immigrants are selected into the migration process because they possess personal characteristics (e.g., good physical health, youth, above average educations) that foster their ability to respond to the push-pull factors that motivate voluntary cross-border movements (Lee 1966) . As the literature confirms, these selection factors also happen to be well-established depression variables (Mirowsky and Ross 1992; Rodin and Voshart 1986; Turner and Lloyd 1999) , and thus human capital and socio-demographic differences may account for the variance in depression between immigrants and non-immigrants. There is compelling evidence for the selection effect hypothesis for aspects of physical health because the health advantage immigrants have over host populations is also superior to the average health ratings among individuals in their native populations (Sharma, Michalowski, and Verma 1990) .
However, our knowledge of whether length of residence in the host country changes the size of the healthy migrant effect on depression remains underdeveloped. But this health advantage does indeed appear to gradually deteriorate over time for crucial aspects of physical health. In 2000-01, the prevalence of all chronic conditions was 37 percent for immigrants with 0-4 years of residence in Canada, 43 percent for those with 5-9 years, 51 percent for those with 10-14 years, 55 percent for those with 15-19 years, 65 percent for those with 20-29 years, and 78 percent for those with 30 years and more (Peréz 2002) . Even though immigrants, except those with 20+ years of residence, retain their physical health advantage over time, this advantage does attenuate with length of residence. The long-term trajectory of physical health within the Canadian immigrant population suggests that the healthy migrant effect is a temporary phenomenon. Even though depressive disorders are triggered by different pathogens than chronic conditions, the acute deterioration of physical health among immigrants is enough to warrant concern about their long-term mental health.
HYPOTHESES
A recent Canadian health report observes that immigrants have lower rates of depression than non-immigrants, even after adjusting for differences in age, gender, marital status, income, and education (Ali 2002 ). This pattern is also independent of language barriers and community integration. Studies on the healthy migrant effect report that this epidemiological phenomenon (for physical health) is strongest among immigrants residing in Canada fewer than 10 years (Pérez 2002) . For example, after adjusting for age, household income, and health risk behaviors, the number of chronic conditions among immigrants increases over time, although the risk of having a chronic condition remains lower among immigrants than non-immigrants until 20 years of residence in Canada. The effect also appears to be concentrated among immigrants from nonEuropean countries . We control for ethnic status because length of residence may represent birthplace, meaning that the healthy migrant effect could be a spurious effect of an ethno-cultural health advantage.
H1.
We hypothesize that the strength of the healthy migrant effect on depression will diminish over time, even after adjusting for ethnic status and other key mental health variables. New arrivals to Canada (or other host populations) regularly face challenges in finding employment, re-establishing social networks, and integrating into the host population (Kaplan and Marks 1990) . In other words, the migration process is loaded with stressful situations that may damage emotional well-being.
H2.
We presume that most of the stressful situations encountered in the migration process present short-term challenges. We believe that it reasonable to expect that most immigrants will successfully integrate into Canadian society, particularly since the national cultural emphasizes ethnic pluralism, and will establish themselves in the labor market and reconstruct their social networks. We therefore hypothesize that any increase in depression will be concentrated early in the migration experience.
H3.
On the other hand, there is sufficient evidence to hypothesize that acculturative stress presents a long-term source of social stress. Previous research indicates that cultural alienation from the host population is a source of stress, and increases in the level of acculturation sometimes elevate emotional stress (Kaplan and Marks 1990) . Length of residence can also damage mental health because acculturation is associated with intergenerational conflicts and other family problems (Acharya 1998).
H4.
There is other evidence that compels us to hypothesize that the healthy migrant effect may improve over time (e.g., Pernice and Brook 1996) . For example, the good mental health among immigrants may be bolstered by new opportunities and a higher standard of living. Moreover, as psychological "hardiness" is a migration selection factor, voluntary migration implies the willingness to confront major life changes, and this attitude dampens social stress encountered in the migration process (Kou and Tsai 1986) .
In summary, our analysis considers hypotheses that investigate several potential trajectories the healthy migrant effect on depression may travel over time, with the main problem being whether this effect increases, decreases, or remains stable over length of residence.
DATA AND METHODS

Data
Our data source is the National Population Health Survey (NPHS) Cycle 2, conducted by (2002) for further information on NPHS survey design and data collection methods. Our study excludes children under 12 years of age (mental health information was not collected on them) and cases where any dependent mental health measure was missing. Our study sample consists of 10,972 women and 59,566 men with these restrictions.
Measurement
We measure depression as the number of depressive symptoms and experience of major depressive episode (MDE). Candidates for depression and MDE were identified with two screening questions. The respondents were asked if they "felt sad, blue, or depressed" or had "lost interest in most things" most of the time for two continuous weeks in the previous 12 months. A positive response to either question triggered a series of questions on depressed mood (see Diverty and Beaudet 1997) . The NPHS depression scale is based on a nine-item subset (Cronbach's alpha = .92) of questions on depressive symptoms listed in the Diagnostic Statistical Manuel of Mental Disorders (DSM-III-R). We measure depressive symptoms on a numerical scale based on the number of symptoms derived from answers to these questions. We measure MDE with a dummy variable. Following Statistics Canada guidelines, we establish a minimum threshold for the likelihood of a positive diagnosis of MDE using scoring from the depressive symptom scale. We created a dichotomous variable to identify respondents with a .9 or higher probability of caseness, or those having at a 90 percent or greater probability for a positive diagnosis of MDE. In the NPHS, a probability of .9 was assigned to respondents who answered positively to a screening question and reported five or more depressive symptoms.
After 1967, as Table 1 By contrast, only 5 percent came from the U.K. and Northern Europe.
[ Table 1 About Here]
Our primary independent variable is length of residence in Canada. We measure this variable in two respects. We use nine dummy indicators to measure varying categories of duration with the reference group being non-immigrants. Table 2 illustrates the percentage distribution of years lived in Canada by each block. We also measure years in Canada as a numerical variable (in years), which we use in our separate analysis of the immigrant population.
We include a quadratic term because the effects of length of residence on mental health may be non-linear, as indicated in our third hypothesis. The average length of residence in Canada for immigrants in the target population is 24 years.
[ Table 2 About Here]
Our analysis also considers if any changes in the healthy migrant effect over time represent factors related to the acculturation process. We define and measure acculturation using two proxy indicators, age at immigration and speaking ability of English or French. We measure age at immigration in years. Table 3 shows that the mean age at immigration is 22 years. We include a dummy variable indicating whether the respondent can speak English or French. Our data show that over 97 percent of Canadian immigrants can speak English or French.
[ Table 3 About Here]
We measure ethnicity in five groupings: Chinese, Other Asians, South/East Europeans, North/West Europeans, and Others. These categories obviously conflate peoples with diverse cultural and national backgrounds. We purposely use the term "grouping" (not group) to indicate that our ethnic selections are "taxonomic categories" and not necessarily communities with "substantial relations of connection" (see Sayer 1992 for definition of these concepts). In general, our selected ethnic categories represent the pattern of ethnic organization in Canada, and are essentially accurate groupings in context of differential exposure to social structural health risks. We control the effects of ethnicity in our final models because this variable influences depression (Wu et al. 2003) . See Table 3 for the definitions and distributions for these and all other variables.
We use a dichotomous variable to measure and control the effects of gender on depression. We introduce this control variable because of the strong relationship between gender and the exposure to mental health risk factors and depression (Mirowsky and Ross 1995 We use two measures of social resources. We use the social support index (4 items, Cronbach's alpha = .95) to measure perceived support, which indicates if the respondent has someone to confide in, to give them advise, to make them feel loved, and accepted. We use the social contact index to indicate the average number of contacts with family members, friends (excluding roommates), and neighbors over 12 months. We control for social resources because these have a well-known "buffering" effect on stress outcomes (Ross and Mirowsky 1989) .
We use two indicators to measure physical health. Self-reported health status is measured on an ordinal scale having five possible responses: "poor," "fair," "good," "very good," and "excellent." We use a dummy variable to indicate if the respondent experienced any chronic health problem, such as asthma, arthritis or rheumatism, diabetes, heart disease, high blood pressure, migraine headaches, and Alzheimer's disease or other dementia. We introduce controls for self-reported health status and chronic conditions because poor physical health is inextricably linked to poor mental health (Rodin and Voshart 1986) .
We include several demographic variables. We add a quadratic term of age because the relationship between age and depression may be non-linear. We add controls for age because there are age patterns in the social distribution of poor mental health (Mirowsky and Ross 1992) .
Marital status is measured using a four-level categorical variable: never married, widowed, separated or divorced, and married or cohabiting. We control for marital status because the married and cohabiting have better overall health than the single, separated and divorced, and widowed (Wu and Hart 2002) . We use dummy variables to indicate the presence of children under six and if the respondent lives in a rural area. We control for the presence of young children and rural residence because these variables confound mental health outcomes (Ross, Mirowsky, and Huber 1983; Wasylenki 2001 
RESULTS
Tables 4 and 5 present the unstandardized regression coefficients from the GLM models of depressive symptoms and MDE. We began our analysis by confirming if the healthy migrant effect applies to depression and MDE. Model 1 in Table 4 shows that immigrants generally have fewer depressive symptoms than non-immigrants. Model 1 in Tables 4 and 5 . The final models include these duration variables and all control variables.
[ Tables 4 and 5 About Here]
Model 2 in Table 4 indicates that immigrants residing in Canada less than 5 years, 5-9
years, 30-34 years, and 40 years or more have fewer depressive symptoms than non-immigrants. As model 2 in In Tables 4 and 5 , model 3 shows how our control variables influence mental health, with the findings being consistent with prior expectations, with one exception. Both measures of depression appear to be elevated among individuals with higher education. Although education is thought to lower depression, this relationship is not straightforward, and may be confounded by unmeasured heterogeneity of our study sample. Other Canadian studies (e.g., Wu et al., 2003) report a similar finding.
In addition, people in the Chinese ethnic grouping have better overall mental health than those in the reference grouping. Other Asians have fewer depressive symptoms.
In Table 6 , we restrict our analysis to the immigrant population in an additional examination of how length of residence modifies depression. Panel A (without controls)
indicates that length of residence has a non-linear, inverted U-shaped effect. In other words, recent and very long-term immigrants tend to have better mental health profiles than others. In Panel B, which includes controls, this non-linear effect remains significant.
[ Table 6 About Here]
Finally, to better illustrate the non-linear trajectory of the healthy immigrant effect, we plot the relationship between length of residence and mental health in Figures 1 (depression) and 2 (MDE). We set the values of all other variables at zero because our primary interest is in the general shape of this relationship. Both curves (with controls) indicate that depression and MDE increase sharply after arrival in Canada and peak at around 35-40 years of residence, after which they gradually decline.
[ Figures 1 and 2 About Here]
Finally, in Table 7 , we examine if changes in the healthy migrant effect over time are related to the acculturation process. Except for the main effects of length of residence, which become non-significant (see panel B), the new estimates are similar to those reported in Table 6 .
In general, these results indicate that changes to the healthy migrant effect over time are not a function of the acculturation process. However, age at immigration does appear to affect the mental health of younger immigrants. Panel B shows that individuals who immigrated at age 17 and under have more depressive symptoms and a greater risk of having a MDE compared with immigrants who arrived in Canada at older ages. These findings suggest that the acculturation process is dependent on age at migration, with younger individuals more likely to assimilate than integrate into the host society.
[ Table 7 About Here]
DISCUSSION AND CONCLUSION
For Canada, immigration is an important source of population growth, promotes economic expansion, and decreases the dependency ratio (Klymchuk 2003 and thereafter. This finding parallels previous research that shows the healthy migrant effect on physical health is the most pronounced among recent immigrants (Ali 2002; .
Our main objective was plotting the course the health migrant effect on depression travels over an extended time period. To fulfill this objective, we conducted separate analysis examining the immigration population apart from the non-immigrant population. The results illustrate that the effect travels along a non-linear trajectory over time. For both dimensions of depression, the effect deteriorates for several decades upon arrival in Canada, stabilizes for several years, and then begins to improve. These results provide some support for first hypothesis, which suggested that the effect would diminish over time, and our third hypothesis, which suggested that the pattern of decline would be long-term. The depression rate within the immigrant population sharply increases for the first 30-35 years of residence in Canada (see Figure 1 and 2). Moreover, even though recent immigrants (0-9 years of residence) are the healthiest group, the depression rate among these individuals appears to increase immediately upon arrival. Our results therefore disconfirm the second hypothesis, which suggested that any increase in depression would be short-term, and also the final hypothesis, which proposed that the effect would improve over time. The effect does begin to increase after about 40 years in Canada, but the rate of improvement is not nearly big enough to compensate for the long period of deterioration.
We also considered whether the deterioration of the healthy migrant effect is related to the acculturation process. In general, our examination excluded acculturation as a valid candidate for explaining why the effect decreases over time. However, we did observe that age at migration is an important risk factor. Our findings show that immigrants who landed in Canada before age 18 have significantly worse mental health profiles than all other immigrants. This is not a surprising result considering that previous research demonstrates that acculturation has agespecific effects (e.g., Kaplan and Marks 1990) . For example, through the school system, new social environments, and the social pressures to "fit in," young migrants likely experience stressful conflicts between the values and norms present in their homes and those learned in school and social life, and these may explain why their mental health is worse than other immigrants. Unfortunately, data limitations prevented a more comprehensive examination of the acculturation hypothesis.
This study addressed an unanswered question on the healthy migrant effect, but there are some limitations to our findings. There are problems with measuring depression across different ethno-cultures. Some ethno-cultures tend to express depressive symptoms as physical health problems (somatization), which means that our findings may not fully capture the extent of depression among immigrants, particularly those from non-European countries. Moreover, our findings cannot definitively show how the healthy migrant effect changes over time as they are based on cross-sectional data. The actual trajectory of the effect may be somewhat different from that predicted here because of return or repeat migration. For example, repeat migration by the healthiest segments of the foreign-born population could be responsible for a portion of the deterioration in the size of the effect. The appropriate data (longitudinal) to test this assumption is unavailable. Finally, our results should be interpreted with caution because period effects in the ethnic composition of our length of residence categories may confound the conclusions presented here. But we doubt if panel data would significantly change our conclusions because the healthy migrant effect appears decrease in each year of residence over a period lasting 35 years.
We cannot dismiss the conclusions present here simply on the basis of imperfect data, for our findings raise too serious a concern to ignore, and also confirm a pattern of deterioration observed for several aspects of physical health. To be sure, immigrants have lower levels of depression than non-immigrants over the long-term, but something about living in Canada seems to induce a long-term decline in their mental well-being. Disease prevention is obviously preferable to disease treatment considering the high social and economic costs of depressive disorders. In Canada, treating depression costs over $6 billion per annum in direct health care costs, and another $8 billion in indirect costs related to lost productivity (Stephens and Joubert 2001) . At least, our conclusions offer justification for further research into why depression among immigrants appears to increase over time. As immigration is vital for Canada's future economic security, policy-makers must be aware of the health risks Canadian immigrants face in order to develop strategies ensuring wellness among the immigrant population. Table 3 .
# p = .05 * p < .05 ** p < .01 *** p < .001 (two-tailed test). Table 3 ; models 1 and 3 exclude age and age square.
# p = .05 * p < .05 ** p < .01 *** p < .001 (two-tailed test). 2 ) (with controls).
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